(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
10 May 2002 (10.05.2002) 




(10) International Publication Number 

PCT WO 02/37842 Al 



(51) International Patent Classification 7 : H04N 5/57 

(21) International Application Number: PCT/EP0 1/1 2092 

(22) International Filing Date: 16 October 2001 (16.10.2001) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

00203789.3 3 1 October 2000 (31.1 0.2000) EP 

(71) Applicant: KONINKLIJKE PHILIPS ELECTRON- 
ICS N.V. [NL/NL]; Groenewoudseweg 1, NL-5621 BA 
Eindhoven (NL). 

(72) Inventor: HOLTSLAG, Antonius, H., M.; Prof. Holst- 
• laan 6, NL-5656 AA Eindhoven (NL). 



(74) Agent: GROENENDAAL, Antonius, W., M.; Interna- 
tionaal Octrooibureau B.V., Prof Holstlaan 6, NL-5656 AA 
Eindhoven (NL). 

(81) Designated States (national): CN, JP, KR. 

(84) Designated States (regional): European patent (AT, BE, 
CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, 
NL, PT, SE, TR). 

Published: 

— with international search report 

— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

— entirely in electronic form (except for this front page) and 
available upon request from the International Bureau 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: SYSTEM AND METHOD OF DISPLAYING IMAGES 



C<1 

oo 
rn 

o 

o 




(57) Abstract: Logos may be present in images transmitted by television stations. These logos are often present in the corners (102, 
104) of an image (100) for a long time. They do not move and may comprise saturated colors. This results in bum-in effects in 
emissive displays because the logos provide the same display load at the same location for a relatively long time. The bum-in effect 
can be prevented by detecting the logos in the comers (102,104) of the image (100) and reducing their intensity to the average display 
load. 
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The invention relates to a system for displaying an image, which system is 
provided with a selection means adapted to select an area within the image, and a reduction 
means adapted to reduce the light intensity of the image. 

The invention also relates to a method of displaying an image, the method 
comprising the steps of selecting an area within the image and reducing the light intensity of 
the image. 

Such a system and method are known from EP-B-0 589 513 describing a 
number of light intensity-reducing functions protecting the processors and the display tube of 
television receivers from overload. The image quality is enhanced by these functions and the 
lifetime of the display tube is extended. A first light intensity-reducing function acts on larger 
areas such as persons' faces and is performed when the period during which the image signal 
in these areas exceeds a first threshold value is longer than a given minimal period of time. 
This function reduces the light intensity of the entire image. The second intensity-reducing 
function is performed instantly when the maximally allowed amplitude of the image signal is 
exceeded. This second function reduces the light intensity locally. Both functions are only 
effective if the image signal exceeds given threshold values. However, practice has proved 
that there are parts of the image which may reduce the lifetime of a display tube, in spite of 
the fact that they do not exceed the threshold values. 

It is an object of the invention to provide a system of the type described in the 
opening paragraph, in which the light intensity can be reduced independently of the intensity 
of the image signal for given parts of the image which may reduce the lifetime of a display 
tube. To this end, the system according to the invention is characterized in that the system is 
further provided with a motion detector adapted to detect motion and a stationary part within 
the area, and in that the reduction means is adapted to reduce the light intensity of the 
stationary part within the area when motion has also been detected within the area. A typical 
example of a harmful stationary part is a logo which is present in the image for a longer 
period of time and often comprises saturated colors. An example of a harmless stationary part 
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is, for example, a wall. Such a wall does not need to be reduced in intensity. To be able to 
prevent this, it may first be determined whether motion is detected within the area before a 
stationary part such as, for example, the previously mentioned logo is searched. It can thus be 
prevented that a stationary background is reduced in intensity while only the logo must be 
reduced in intensity. 

An embodiment of the system according to the invention is defined in claim 2. 
An image comprises a plurality of pixels. In, for example, video, a plurality of images is 
shown one after the other. By subtracting the pixel values of a pixel in, for example, 
consecutive images, a quantity of motion of that pixel can be determined. A running average 
may be obtained, for example, by computing this quantity of motion for a plurality of 
consecutive images and by dividing it by the number of computations. A "moving" pixel is 
then a pixel whose value has great differences between consecutive images, which yields a 
high running average. For a "stationary" pixel, the running average is thus low. 

An embodiment of the system according to the invention is defined in claim 3. 
Due to an inaccuracy in a pixel signal, referred to as noise, the running average of a 
"stationary" pixel will never be exactly zero. To correct this, the criterion may hold, for 
example, that the running average of a "stationary" pixel does not exceed a predetermined 
maximum value. When this maximum value is exceeded, it is not a "stationary" pixel. This 
has the advantage that a correction can be made for the quantity of noise in the pixel signal 
because much noise is allowed at a predetermined high maximum value and little or even no 
noise is allowed in the pixel signal at a predetermined low maximum value. 

An embodiment of the system according to the invention is defined in claim 4. 
A stationary part, such a logo, may be harmful if it is present at the same location in an image 
for a longer period of time. Only when the stationary part is present during this 
predetermined minimum period of time can the stationary part be reduced in intensity. This 
has the advantage that it may take some time before the stationary part is reduced in intensity. 
Stationary parts which are present for only a short time, and are thus harmless or less 
harmful, will then not be reduced in intensity so that a quieter picture can be displayed. 

An embodiment of the system according to the invention is defined in claim 5. 
It is not necessary that a stationary part is reduced in intensity in one step, because this is 
quite visible and will probably be noticed by the viewer. By reducing the intensity in a 
plurality of smaller steps, the same reduction can be obtained while the viewer will notice 
this to a lesser extent. 
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It is a further object of the invention to provide a method as described in the 
opening paragraph, in which the light intensity can be reduced independently of the image 
signal. To this end, the method according to the invention is characterized in that it further 
comprises a step of detecting motion and a stationary part within the area, and in that the 
reduction step is performed for the stationary part if motion is also detected within the area. 

Embodiments of the method according to the invention are defined in claims 7 

to 10. 

These and other aspects of the invention are apparent from and will be 
elucidated with reference to the embodiments described hereinafter. 



In the drawings: 

Fig. 1 shows an example of the position of areas in an image within which the 
intensity can be reduced, 

Fig. 2 shows diagrammatically the most important parts of a system for 
reducing the intensity according to the invention, 

Fig. 3 is a flow chart showing the main steps of a method of reducing the 
intensity according to the invention. 

Fig. 1 shows an example of a display screen with an image 100 on which the 
position of areas 102 and 104 within which the intensity can be reduced is shown. Stationary 
objects such as logos are often displayed in a corner of the image because they cover the 
image at that area to a minimal extent. To be able to detect these logos, it is useful to search 
for stationary object in the corners of the image. The areas 102 and 104 are therefore 
positioned in the corners of the image 100 but, in principle, they may be positioned anywhere 
on the image or even move across the image and regularly reach a different position. 
Furthermore, logos are generally not so large: on a 28 inch display, they are often smaller 
than 3 by 3 cm. It is thus sufficient to search for motion in relatively small areas of, for 
example, 50 by 50 pixels. The number of areas within which logos can be detected may vary. 
For example, the image may be entirely divided into small areas within which motion is 
searched. The areas need not be squares and may also be larger or smaller. Motion may be 
determined in the corners 1 06, 1 08, 1 1 0 and 1 1 2 within the areas 1 02 and 1 04. 

Fig. 2 shows diagrammatically the most important parts of a system for 
reducing the intensity according to the invention. A selection means 202 is adapted to 
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position the areas 102 and 104 in the images, within which areas the logos can be detected. A 
motion detector 204 is adapted to detect motion within the areas 102 and 104 within the 
image 100. It is not necessary to detect the entire area. It is generally sufficient to detect 
motion only in the corners 106, 108, 1 1 0 and 1 12. Memory space can thus be saved. 

An image consists of pixels and each pixel has three different values, one for 
each color: n Pixel R ,! is the red value of the pixel, "Pixel G " is the green value of the pixel and 
"Pixels" is the blue value of the pixel. A quantity of motion of a pixel, here referred to by 
"Pixelmotion^c B " is computed by subtracting the pixel values of a pixel of consecutive images, 
here denoted by "PixeW and "Pixel ne w M and by taking their absolute value: 

Pixel mo tion R £ g = < Pixel mo tion R , PixelmotioriQ , Pixel mo tiong ^ 
Pixel mo tion R =|Pixel 0 id R - Pixel neWR | 
Pixel m otion G =|Pixel 0 i dG - Pixel nC w G I 
Pixel mo tion B = I Pixel 0 id B - Pixel nC w B | 

The quantity of motion thus computed per pixel may, however, also be computed by means 
of, for example, a commercially available motion detector. 

A running average per pixel " Pixel aV crage R G B " stored in a memory 206 is 
obtained by computing the quantity of motion for a given number of consecutive images, 
adding them per color and dividing them by the number of computations: 

Pixel av erage R , G ,B = < ^^ xe ^avcrage R , Pixel aV erage G , Pi xe lavcrage B > 

(Pixel aV crage Roid * (^computations - 2)) + Pixel mot ion R 



Pixelaveragej^^ : 



J old 

Pixel 



(^computations - 1). 
(Pixelavcragc G * ^computations - 2)) + Pixel motiono 



laVCraBC G ncw 



^computations - 1) 



(Pixel avC rage Boid * (#computations - 2)) + Pixel molionB 



PCT/EP01/12092 

5 



(^computations — 1) 

Here, "Pixelaveragc^ 1 ' is a new running average of the computed quantity of motion, 
"Pixel aV erage 0 , d " is an old running average of the computed quantity of motion and 
^computations" is a number of computations that has been performed. If a pixel belongs to a 
logo, this pixel has a low value in the memory 206 because this pixel has a low running 
average. This is because the result of subtracting two pixels whose values are the same or 
almost the same is approximately zero. If a pixel does not belong to a logo, this pixel has a 
high value in the memory 206 because this pixel has a high running average. This is because 
the result of subtracting two pixels whose values differ considerably has a high value. Due to 
inaccuracies in the pixel signal, referred to as noise, the running average for a pixel will 
hardly ever be exactly zero. For this reason, a memory 208 has been added which comprises 
a criterion with which the running average of a pixel must comply so as to belong to a logo. 
This criterion may be, for example that the running average of a "stationary" pixel does not 
exceed a predetermined maximum value. When this maximum value is exceeded, it is no 
"stationary" pixel and the pixel does not belong to a logo. It can thus also be prevented that 
pixels which do not belong to a logo are nevertheless considered to belong to the logo. This 
criterion may also comprise a number of known logos, which is known in advance, and with 
which the "stationary" pixels can be compared. 

The use of the running average also has some drawbacks: first, a logo which 
has been present for a longer period of time and disappears at a given moment will still be 
detected for a number of periods. Secondly, it takes a number of periods before a logo is 
detected if there has been no logo for a longer period of time. This may be prevented, for 
example, by correcting the previously computed running average of a pixel, "Pixel aV cragc oId M , 
and the currently computed motion of a pixel "PixeWion", on the basis of: 
the previously computed running average of a pixel (Pixel avC rage old ), 
the previously computed motion of a pixel (Pixel mot k>n old ), and 
the currently computed motion of a pixel (Pixel mo tion). 

The correction is effected, for example, on the basis of the following Table in which 
"MaxDev" is the criterion as is stored in the memory 208 and "-" indicates that the value is 
not adapted. 
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MaxDev + 1 
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A disappearing or appearing logo can be detected at an earlier instant by means of the 
corrections as indicated in the Table. 

One of the characteristic features of a logo is that it must be present for a 
longer period of time, for example, 15 minutes to cause harmful effects for the display tube. 
The harmful effects may be caused because logos may comprise saturated colors and produce 
the same display load at the position of the logo. The minimal period of time is stored in a 
memory 210. If a logo is detected during this minimal period of time, the intensity of the logo 
may be reduced. To obtain a maximally uniform load of the display tube, the intensity of the 
logo may be reduced to such an extent that the average display load of the logo is 
substantially equal to the average display load of the images in which the logo has been 
detected. It is not necessary that the logo is reduced in one step, because this is quite visible 
and will probably be noticed by the viewer. For this reason, a reduction means 212 is 
preferably adapted in such a way that it reduces the intensity little by little in a plurality of 
steps until the average display load of the logo is equal to the average display load of the 
image. When a logo comprises saturated colors, for example, only these saturated colors can 
be reduced in intensity. The logo may fall partly beyond the areas 102 and 104 so that it can 
only be partly reduced in intensity. In that case, a number of pixels of the logo overlap the 
edges of the areas 102 and 104, and the areas 1 02 and 1 04 may be enlarged until there are no 
longer any "logo" pixels which overlap the edges of the areas 102 and 104. The entire logo 
can thus still be reduced in intensity. 



WO 02/37842 PCT/EPO 1/1 2092 

7 

The components described in this embodiment are added to a known system 
216 driving a plasma display 214. Also other displays such as, for example, CRTs, PDPs and 
PLED can be driven with this system. 

Fig. 3 is a flow chart showing the main steps of the method of reducing the 
intensity according to the invention. Step 300 is an initialization step and comprises 
positioning of an area in an image, an initialization of a running average for all pixels within 
the area and initialization of a number of units of time when a pixel is stationary. In step 302, 
it is determined in the manner described hereinbefore, whether there is motion at the edge of 
the area. When this is not the case, a predetermined waiting time is observed in step 304 
before returning to step 302. When there is motion, a quantity of motion is detected and 
added per pixel within the area in step 306 in the previously described manner to a previous 
value of the running average for this pixel. When this running average complies in step 308 
with a previously mentioned criterion, the pixel is "stationary" and the number of units of 
time when the running average complies with the criterion is raised by 1 . When the running 
average in step 308 does not comply with the previously mentioned criterion, the pixel 
"moves" and the number of units of time the running average complies with the criterion is 
lowered by 1 if the number of units of time was larger than 0. In the next step 3 10 it is 
checked whether the number of units of time complies with a minimal period of time when 
the pixel must be stationary. When the number of units of time does not comply with this, 
one proceeds to step 304. When the number complies with the minimal period of time when 
the pixel must be stationary, the light intensity of the pixel is stepwise reduced in step 312 if 
the light intensity was not reduced yet, whereafter one proceeds to step 304. 
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CLAIMS: 



1 • A system (216) for displaying an image, which system comprises a selection 

means (202) adapted to select an area (102, 104) within the image, and a reduction means 
(212) adapted to reduce the light intensity of the image, characterized in that the system 
further comprises a motion detector (204) which is adapted to detect motion and a stationary 
part within the image, and in that the reduction means is adapted to reduce the light intensity 
of the stationary part within the area if motion has also been detected within the area. 

2. A system as claimed in claim 1, wherein the system further comprises a first 
memory (206) adapted to comprise a running average of a quantity of motion in the area. 

3. A system as claimed in claim 2, wherein the system further comprises a 
second memory (208) adapted to comprise a predetermined criterion with which the running 
average must comply so as to distinguish the stationary part from the moving part within the 
area. 

4 - A system as claimed in claim 3, wherein the system further comprises a third 
memory (210) adapted to comprise a predetermined minimal period of time during which the 
stationary part must comply with the criterion. 

5- A system as claimed in claim 1, wherein the reduction means (212) is adapted 
to stepwise reduce the light intensity. 

6- A method of displaying an image, wherein the method comprises the steps of 
selecting (300) an area within the image and reducing (312) the light intensity of the image, 
characterized in that the method further comprises a step (308) of detecting motion and a 
stationary part within the image, and in that the reduction step is performed for the stationary 
part if motion is also detected within the area. 
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7. A method as claimed in claim 6, wherein the method further comprises a step 
(306) of determining a running average of the quantity of motion within the area. 

8. A method as claimed in claim 7, wherein the method further comprises a step 
(308) of distinguishing the stationary part from the moving part within the area if the running 
average complies with a predetermined criterion. 

9. A method as claimed in claim 8, wherein the method further comprises a step 
(310) of determining whether the stationary part complies with the criterion during a 
predetermined minimal period of time. 



10. A method as claimed in claim 6, wherein the method further comprises a step 

(312) of stepwise reducing the light intensity.- 
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FIG. 3 



